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(54) WHOLE BLOOD CORPUSCLE IMMUNOASSAY APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously 
measure corpuscle counting and immune item data 
within a short time by performing immunoassay and 
corpuscle counting measurement by using the same 
whole blood sample and correcting the immunoassay 
result by using a hematocrit value. 

SOLUTION: Measured values such as the number RBC 
of erythrocytes erythrocyte vol. MCV or the like are 
obtained on the basis of the data obtained by CBC 
measurement performed by a corpuscle counting 
measuring part 9. In an MCV 39, from a calibration 
curve wherein an absorbancy change per predetermined 
time is preliminarily calculated on the basis of the data 
obtained by the measurement of C-reactive protein 
CRP performed in an immunoassay part 8 from serum 
or plasma known in concn., the concn. of CRP in whole 
blood is obtained. Since whole blood is used in this 
case, it is necessary to correct a plasma component 
vol. error. Then, the concn. of CRP in plasma is 

calculated by correcting the concn. of CRP in whole blood obtained by the measurement of 
CRP. For example, respective measured values obtained by the MCU 39 are stored in the 
memory built in the MCU 39 and displayed on a display device 42 by items or outputted by a 
printer 43. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A whole blood corpuscle immunoassay apparatus amending a result of immunoassay 
using a hematocrit value acquired by blood cell count measurement while having an 
immunoassay part which performs immunoassay, and a blood cell count test section which 
performs blood cell count measurement and using the same whole blood sample in these both 
test sections. 

[Claim 2]The whole blood corpuscle immunoassay apparatus according to claim 1 which was 
made to perform corpuscle measurement in a blood cell count test section while making 
immunoreaction start in an immunoassay part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a whole blood corpuscle immunoassay 

apparatus. 

[0002] 

[Description of the Prior Art]the existence of the inflammation which happens in a body — 
there is an inflammation marker as the technique of carrying out followup to that extent. As a 
typical thing of this inflammation marker, there are a white blood cell count, an erythrocyte- 
sedimentation-rate value, an acute stage protein, a serum protein **** value, a blood serum 
sialic acid, etc., and it measures combining these, and can be using for diagnosis of 
inflammation. In this, it is especially a white blood cell count and an acute stage protein. 
Although measurement of C-reactivity protein (CRP) was useful to diagnosis of inflammation or 
an infectious disease, the device which measures these simultaneously did not have the former, 
the former used blood cell counters, the latter used the immunoassay apparatus, respectively, 
and it was measured individually. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when measuring individually using the 
above-mentioned blood cell counters and an immunoassay apparatus, the sample (sample) used 
for measurement is whole blood in the former, and mainly a blood serum in the latter. And since 
it is necessary to centrifuge a blood serum with the time waiting to blood coagulation while it is 
necessary to collect blood independently in the state containing an anticoagulant, and the state 
where there is this [ no ], when obtaining whole blood as a sample, Said technique is unsuitable 
in the institution which cannot always secure a special inspection engineer like a small hospital 
and clinic, the clinic of a remote place, a holiday clinic, and an emergency laboratory. 
[0004]On the other hand, although there is also an immunoassay apparatus which can be 
measured with whole blood, when the target immunoassay item does not exist in a corpuscle 
when whole blood is made into a sample, but it exists only in a blood serum and plasma, the 
error resulting from a changed part of the comparatively big hematocrit value of individual 
difference will arise. 

[0005]This invention was made with careful attention to the above-mentioned matter, and that 
purpose is to provide the whole blood corpuscle immunoassay apparatus which can obtain a 
blood cell count and immunity item data simultaneously. 
[0006] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a whole blood 
corpuscle immunoassay apparatus of this invention, While having an immunoassay part which 
performs immunoassay, and a blood cell count test section which performs blood cell count 
measurement and using the same whole blood sample in these both test sections, he is trying 
to amend a result of immunoassay using a hematocrit value acquired by blood cell count 
measurement. 

[0007]According to the above-mentioned whole blood corpuscle immunoassay apparatus, since 
whole blood can perform measurement of a blood cell count and an immunity item 
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simultaneously, handling of a sample can be easily measured, even if it is not a special 
inspection engineer, while not having the necessity for blood serum separation of only whole 
blood and it can start measurement in a short time after blood collecting. Therefore, while 
inflammation and an infectious disease are urgent and it is useful to especially an early checkup, 
a request can be inspected also in a small hospital, a clinic, a clinic of a remote place, a holiday 
clinic, an emergency laboratory, etc. 

[0008]And a probe unit part, an operation control part, a display output device, etc. can be used 
in common with blood cell count measurement and immunoassay, and only a part to be able to 
communalize compared with what was provided individually [ the former ] can aim at a cost cut. 

[0009] 

[Embodiment of the Invention]An embodiment of the invention is described referring to 
drawings. Draw ing 1 - drawing 5 show one embodiment of this invention. 

[0010]First, drawing 1 is a perspective view showing an example of the whole blood corpuscle 
immunoassay apparatus of this invention where a side panel is removed, and drawing 2 is a 
figure showing roughly the composition of this whole whole blood corpuscle immunoassay 
apparatus. In these figures, 1 is a device case and the sample set part 5 for setting the 
specimen container 4 which accommodated the whole blood 3 as a sample is formed in the 
front part 2 side in the state where it dented in the inner direction. 6 is a measurement key 
provided in this sample set part 5. 

[001 1]And while the immunoassay part 8 which performs immunoassay, and the blood cell count 
test section 9 which performs corpuscle measurement see from the front-face side and is 
arranged sequentially from the side near the front part 2 at straight line shape, the solenoid 
valve part 1 0 which consists of two or more electromagnetic valves 1 0a is formed in the lower 
part of the lateral portion 7 of the device case 1. The probe unit part 11 which moves linearly 
between the sample set part 5 and the blood cell count test sections 9 is formed above the 
lateral portion 7. 

[0012]In drawing 2, as for constant **** and 13, a hemolysis reagent container and 15 are 
pumps a diluent container and 14 12, and these [ 13-15 ] are connected to the solenoid valve 
part 10 by each. 16 is the waste solution container connected to the pump 15. 
[0013]Here, a few is explained to details about the composition of said immunoassay part 8, the 
blood cell count test section 9, and the probe unit part 11. 

[0014]First f in this embodiment, the immunoassay part 8 is constituted so that CRP may be 
measured. That is, in drawing 2 , 17 is a cell (henceforth a CRP cell) for measuring CRP, and it is 
constituted so that the liquid accommodated in an inside can be stirred suitably, while it is 
provided with the light irradiating part 17a and the photodetection part 17b. 18, 19, and 20 are 
the containers which accommodated the reagent used for CRP measurement, and a hemolysis 
reagent (henceforth R1 reagent), buffer solution (henceforth R2 reagent), and an anti human 
CRP sensitization latex immune reagent (henceforth R3 reagent) are accommodated, 
respectively. 

[0015]And said CRP cell 17 and the reagent vessels 18-20 are arranged at straight line shape 
to the set location of the specimen container 4 in the sample set part 5, and these [ 17-20 ] 
are constituted so that it may be collectively opened and closed with the lid 22 rocked to a 
sliding direction by the solenoid 21. 23 is the cooler box provided with the electronic cooler 24 
which consists of Peltier devices, and the reagent R2 and R3 are accommodated in the example 
of a graphic display. 

[0016]Next, in this embodiment the blood cell count test section 9, With an electric resistance 
method, WBC (white blood cell count), RBC (red count), PLT (platelet count), MCV (hematocrit) 
and Hct (hematocrit value) — it is constituted so that Hgb (hemoglobin concentration) etc. may 
be measured with the absorption photometry in a cyanmethemoglobin method, respectively. 
That is, in drawing 2, 25 is a WBC/Hgb blood cell count measuring cell (only henceforth a WBC 
cell), and is provided with the light irradiating part 25c for measuring the measuring electrodes 
25a and 25b and Hgb for measuring WBC, and the light sensing portion 25d. 26 is a RBC/PLT 
blood cell count measuring cell (only henceforth a RBC cell), and is provided with RBC and the 
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measuring electrodes 26a and 26b for carrying out PLT measurement. These cells 25 and 26 
are arranged so that it may become the CRP cell 17 and the reagent vessels 18-20 in the CRP 
test section 8, and a straight line. The WBC cell 25 serves as the waste fluid chamber for 
nozzle 33 (it mentions later) washing. 

[001 7]The probe unit part 1 1 is constituted as follows, for example. That is, in drawing 1 and 
drawing 2, 27 is a nozzle unit, and this nozzle unit 27 is constituted so that reciprocation 
moving can be horizontally carried out by the timing belt 29 horizontally provided as met the 
base member 28 set up vertically. A motor for 30 to drive the timing belt 29 and 31 are the 
guide members of the couple which guides the guide member 32 provided in the nozzle unit 27, 
and these are attached to the base member 28 via the proper member. 

[0018]33 is a nozzle and is attached to the nozzle supporter 35 which moves the inside of the 
nozzle unit 27 to a sliding direction by the timing belt 34. The tip side (lower end side) of this 
nozzle 33 inserts in the nozzle scrubber 36 formed in the nozzle unit 27, and it is constituted so 
that a tip part periphery may be washed. 37 is a motor for driving the timing belt 34. 38 is a 
sensor which detects whether the nozzle 33 is in a home position (regular position). 
[0019]And the microcomputer (MCU) as a processing device which performs various kinds of 
operations in drawing 2 using the output from the CRP test section 8 and the blood cell count 
test section 9 while 39 controls each part of a device synthetically, The driver with which 40 
sends a driving signal to the motors 30 and 37 of the solenoid valve part 1 0 and the probe unit 
part 11, etc. based on the instructions from MCU39, The signal processing part which 41 
processes the output signal from the CRP test section 8 and the blood cell count test section 
9, and sends to MCU39, and 42 are the devices which display the result etc. which are obtained 
by being processed in MCU39, it is a color display, for example, and 43 is a printer as an output 
unit. 

[0020]In drawing 2 , a dotted line shows the flow of the sample 3, various kinds of reagents, etc., 
and a little thick dashed dotted line shows the flow of the signal from which a thin dashed 
dotted line is obtained by measurement in a control signal, respectively. 
[0021]It explains also referring to for operation of the whole blood corpuscle immunoassay 
apparatus of the above-mentioned composition drawing 3 in which an example of the 
measurement procedure was shown - drawing 5. 

[0022]first, the measurement key 6 — one (Step S1) — the nozzle 33 in the regular position 
moves to the position of R2 reagent (Step S2), and attracts R2 reagent (Step S3). The nozzle 
33 moves to WBC cell 25 position after this reagent suction, the diluent as a penetrant remover 
is supplied to the nozzle scrubber 36, and the outside surface of the nozzle 33 is washed. Then, 
it returns to the position of 33Rnozzle 2 reagent. 

[0023]Subsequently, the nozzle 33 moves to the position of R1 reagent (step S4), and attracts 
R1 reagent (Step S5). The nozzle 33 moves to WBC cell 25 position after this reagent suction, 
a diluent is supplied to the nozzle scrubber 36, and the outside surface of the nozzle 33 is 
washed. Then, it returns to the position of 33Rnozzle 1 reagent. 

[0024]And the nozzle 33 moves to a sample set location (Step S6), and attracts the sample 
(whole blood) 3 in the specimen container 4 for CRP measurement (Step S7). The nozzle 33 
moves to WBC cell 25 position after this sample suction, a diluent is supplied to the nozzle 
scrubber 35, and the outside surface of the nozzle 33 is washed. Then, the nozzle 33 returns to 
the position of a sample. 

[0025]And the nozzle 33 moves to CRP cell 17 position (Step S8), and carries out the 
regurgitation of the sample 3, R1 reagent, and the R2 reagent into the CRP cell 17 (step S9). 
[0026]And the nozzle 33 which finished said regurgitation moves to WBC cell 25 position (Step 
S10), and after it breathes out the sample 3 etc. which remain inside in the WBC cell 25, a 
diluent washes the inside and outside. 

[0027]The nozzle 33 which said washing finished moves to a sample set location (Step S1 1), 
and attracts the sample 3 in the specimen container 4 for the CBC measurement (Step S12). 
The nozzle 33 moves to WBC cell 25 position after this sample suction, a diluent is supplied to 
the nozzle scrubber 36, and the outside surface of the nozzle 33 is washed. 
[0028]While the nozzle 33 which said washing finished carries out the regurgitation of the 
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sample 3 into the WBC cell 25, specified quantity pouring of the diluent in the diluent container 
13 is carried out into the WBC cell 25 via the solenoid valve part 10, and primary dilution of the 
CBC sample is performed (Step S13). 

[0029]The nozzle 33 in WBC cell 25 position carries out specified quantity suction of said CBC 
sample diluted primarily, moving to the RBC cell 26 (Step S14) — said CBC sample which drew 
in and which was diluted primarily — this cell 26 — the regurgitation — carrying out (Step 
S15). Specified quantity pouring of the diluent in the diluent container 13 is carried out into the 
RBC cell 26 via the solenoid valve part 10, and secondary dilution of the CBC sample is 
performed (Step S16). 

[0030]After finishing the above-mentioned primary dilution and secondary dilution, specified 
quantity pouring of the hemolyzing agent in the hemolyzing agent container 14 is carried out 
into the WBC cell 25 via the solenoid valve part 10, While measurement of WBC and Hgb is 
performed, in the RBC cell 26, measurement of RBC and PLT is performed (Step S17), and the 
data at that time is incorporated into MCU39 through the signal processing part 41. 
[0031]After said measurement finishes, the WBC cell 25 and the RBC cell 26 are washed by the 
diluent (Step S18). 

[0032]As mentioned above, although CBC measurement is performed in the blood cell count 
test section 9, while hemolysis advances between the sample 3, R1 reagent, and R2 reagent in 
the CRP cell 17, as for said steps S10-S28, an interfering substance is removed during this 
period (for about 60 seconds). 

[0033]And after the CBC measurement finishes, it moves to the position of 33Rnozzle 3 
reagent which was in the position of the RBC cell 26 (Step S19), and R3 reagent is attracted 
(Step S20). The nozzle 33 moves to CRP cell 17 position after this reagent suction (Step S21), 
R3 reagent is breathed out in the CRP cell 1 7 (Step S22), and R3 reagent is mixed in the 
reaction mixture of said sample 3, R1 reagent, and R2 reagent. 

[0034]And in the CRP cell 17, said liquid is fully stirred (Step S23), immunoreaction arises, CRP 
measurement is performed (Step S24), and the data at that time is incorporated into MCU39 
through the signal processing part 41. After said measurement finishes, the CRP cell 17 is 
washed by the diluent (Step S25), and all the measurement finishes it (Step S26). 
[0035]In said MCU39, measured value, such as RBC (red count) and a hematocrit (MCV), is 
obtained based on the data obtained by the CBC measurement performed in the blood cell 
count test section 9. In MCU39, the CRP concentration in whole blood is obtained from the 
analytical curve which asked for the absorbance variation per predetermined time from the 
blood serum (or plasma) of known concentration beforehand based on the data obtained by the 
CRP measurement performed in the CRP test section 8. 

[0036]In this case, about CRP measurement, since the whole blood of anticoagulant addition is 
used as the sample 3 like the CBC measurement, it is necessary to amend the plasma 
constituent capacity error produced by using this whole blood. So, in this invention, a 
hematocrit value (Hct) is calculated from RBC (red count) and the hematocrit (MCV) which are 
obtained by the CBC measurement, The following correction formula amends the CRP 
concentration in the whole blood obtained by CRP measurement using this hematocrit value, 
and it asks for the CRP concentration in plasma. 

[0037]That is, when CRP concentration in whole blood is set to A and a hematocrit value is set 
to B, the CRP concentration C in plasma is C=Ax1 00/(1 00-B). 
It asks by the becoming formula. 

[0038]While each measured value obtained by said MCU39 is memorized by the memory built, 
for example in MCU39, it is displayed according to an item by the display 42, or it is outputted 
to it with the printer 43. 

[0039]And in [ as mentioned above ] the whole blood corpuscle immunoassay apparatus of this 
invention, Since it is made to perform corpuscle measurement in the CBC test section 9 while 
making hemolysis and an interfering substance removal reaction cause in the CRP test section 
8, While being able to shorten the total period of CRP measurement and the CBC measurement, 
amendment which performs the result obtained by the CRP measurement mentioned above by 
the result obtained by the CBC measurement can be performed smoothly. 
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[0040] 

[Effect of the Invention]According to the whole blood corpuscle immunoassay apparatus of this 
invention, since one device can perform measurement of a blood cell count and an immunity 
item simultaneously with whole blood, whole blood may be sufficient as the sample to be used, 
and while there is no necessity for blood serum separation, measurement can be started in a 
short time after blood collecting. Therefore, even if there is no special inspection engineer, it 
can measure simply and promptly. 

[0041 ]And in said device, a probe unit part, an operation control part, a display output device, 
etc. can be used in common with blood cell count measurement and immunoassay, While only a 
part to be able to communalize compared with what was provided individually [ the former ] can 
aim at a cost cut, it can have composition compact as a whole. 



[Translation done.] 
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